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 Different procedures for gas-phase nanoparti-
cle synthesis can be found in scientific literature, 
measurement technology, and industry (Pratsinis, 
1998; Granqvist et al., 2004; Buxbaum & Pfaff, 
2005). While considering synthesis procedures of 
comparably high mass throughput (flame reactors, 
hot-wall reactors, laser ablators), it can be found, that 
the morphology of the synthesized nanoparticles 
nearly does not vary significantly: most of them are 
aggregates with fractal dimension of 1.8 – 1.9, while 
the geometric standard deviation of the aggregate 
size distribution is in the range of 1.5 ¸ 1.7. 
 Numerous studies have been carried out to 
investigate the origin of nanoparticle morphology in 
gas-phase nanoparticle reactors (Skillas et al., 2005). 
Most of them point on the influence of the homoge-
neity of the flow field and temperature profile on the 
width of the particle size distribution. Previous work 
also indicates the importance of rapid heating and 
quenching for achieving narrow size distributions 
and low aggregation. Though flow conditions in gas-
phase particle reactors can be optimized, usual gas-
phase particle reactors have limitations with respect 
to heating and, especially, to quenching rates. 
 The current work proposes a nanoparticle syn-
thesis reactor based on unconventionalfor particle 
synthesis heating and quenching mechanisms and 
optimized flow conditions, namely a gas-dynamic 
reactor with two supersonic nozzles (Fig. 1).  
 The gaseous nanoparticle precursor is injected 
in the converging part of the first nozzle (cross-
section *1A ) in a high-enthalpy gas flow (inlet condi-
tions: p01=10 bar, T01=1400 K). As shown by 3-D 
Navier-Stokes simulations, the acceleration of the gas 
flow in the converging and partly in the diverging 
part of the first nozzle cools the flow down to 900 K 
before the first shock arises, as shown by temperature 
profile in Fig. 1. In the first shock, gas flow heats up 
to 1211 K within 70 µs. Such quasi-instantaneous 
heating leads to precursor decay with additional sub-
sequent heating through reaction heat and to particle 
formation at slightly non-adiabatic conditions 
through wall cooling. The expansion in the second 
supersonic nozzle (cross-section *2A ) rapidly cools 
the flow down to 617 K within 80 µs. Water injection 
(not considered in simulations) in the diverging part 
of the second nozzle determines the final flow tem-
perature of 473 K at a pressure of 1.3 bar. 
 Since gasdynamic heating and quenching oc-
cur much more rapidly than conventional heating and 
cooling strategies in usual particle synthesis reactors, 
narrower particle size distributions and lower aggre-
gation grades are expected. 
 
 
Figure 1. Reactor geometry and simulated tem-
perature profile 
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